; Patent Abstracts of Japan 



EUROPEAN PATENT OFFICE 

CC« R. Hs-. ) <L) MX. Y» 



PUBLICATION NUMBER 
PUBLICATION DATE 

APPLICATION DATE 
APPLICATION NUMBER 



10007713 
13-01-98 

26-06-96 
08166459 



APPLICANT : IND TECHNOL RES INST; 

INVENTOR : CHOSEI; 

INT.CL. : C08F 4/642 C08F 10/00 

TITLE : CATALYST FOR POLYOLEFIN 

PRODUCTION, CATALYST 
COMPOSITION CONTAINING THE 
SAME. AND PRODUCTION OF 
POLYOLEFIN 




n 
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HI 



ABSTRACT : PROBLEM TO BE SOLVED: To provide a new catalyst for polyolefin production which 
comprises a transition metal containing tetrapyrazolyl borate and can give polyolef ins 
without using methylaluminoxane or a boric ester. 

SOLUTION: This catalyst Is represented by formula I (wherein C5RnH5.m is 
cyclopentadienyl; n is 0-5; R is a 1-6C alkyi, L is tetrapyrazolyl borate, hydrotrispyrazolyl 
borate or the like; M is a group 3A, 4A or 5A transition metal; a+n=m-2; X and Y are each 
a halogen or a ligand represented by ER^'R^R^; E is 
group 5B or 6B element; and R^ to R^ are each a 1-6C alkyI, an 
aryl or R^ is null). It is exemplified by formula II or formula III (wherein 
Ti^-CsHs is cyclopentadienyl; and C3H3N2 is pyrazolyl). This catalyst has an 
excellent activity and can give a highly transparent polyolefin having a high molecular 
weight and a narrow molecular weight distribution without using methylaluminoxane or a 
boric ester when combined with a cocatalyst comprising a thalkylaluminum. 
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(54) [«wo€*w d«u:i-^7-f >«i&ffljswiE> mm^^tsmsmmi, *5j:t^#u:ru7^>o«jgj^ 



(57) [^*«)] 

^: (C5 Rn Hg.n ) (L) MXa Y 

b 

[5^4". C6 R„ H5.„ {4, mm.^ixfz^i<\±^Mm 

ER' R2 ^L<{i:ERi r2 rs 
TJbO. R' , R2 iiilA'Rs {±. St^(CPI-^L.<Ji: 
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immmi} 5t: (C5 R„ H,,.„ ) (L)MX^ Y 

.7.t*:7 V 'J/i-S 3t{i.-^OK|b HQ h ( 3, 5 

a^jj;t'''b{,±. a + b = m- Icrj^i^^MM-^hMW 
<in{i\l^)Jfi(-rfl) Xfcit/Yti:. i:v Heir- 

's L <{iS?'l--:.-C(,^i,ft<, VNoyy^^, tfzli. E 




[jSJi^fj'^] (a) -C5 H5 ) [HB (C3 H 

Nl- ) : . / r ( OC,, H5), , 
(h) if/ -C,, H. ) [HB (C3 H3 N2)3 ]Z 
r (()CH:)(; 1 . 

(c) [„■ Cr (CH, )5 ] [HB (Cg H3 N 
:; ) ,, 1 y.r (OC^F, ) 2 . 

(d) ( - C5 H5 ) [HB (C3 Hs N2)3 ] Z 
r (OCk F., ) . 

(^Cs H:: N, ) iih-^^Z-'J/l^-C'S)-!.] T-«$^L^ajR 

[ ISjRifl 8 ] -JtJH 6 (ciBtfei?:);t* U r^f i.- 7 > MitS 
[000 1 ] 



10-7713 



Ri - R'- t5^Z/PJ li. R^Hzm-^LKltntc-yX 

mm. 

b HMZ 1 -C-S. ^ ll^Ig 1 (ClfiiU^O.-K U ^ 1^ 7 -f >'Sit 

[if3RiI3] Xi/^{iY£7)^!.-:5r<i:i,io*\ ERi 

R2 4/::{iERi r^ rs T-^SiiSiefii^-Cifesn^R 

Hbii 




gil/v:M«^5ttS*LTt^^c7)T% x-f u 
>'^£^«-&{ii>ta:0, x^^:^fc, ffec7)a-^^7-f 

[0 002] 

[ t¥3ft<7)Sftj ] ^J^ttiOf — ^-7 — -f- >y . * 

:<^uAzymt. fx {i^9x3^y9-Jx.:i.iV) ± 
^m^-'fe^iiXTt-lfyhM y^M^ ( 21i<7)>-^n'<>-:J' 
* LT > !> . C , tSaa^JSmT'iO a - ;f 1. 7 

[ 0 0 0 3] LtrLtc-h^h , ^—9'^ -^h -y r^fii^iT) 

^Tizn^^ti^7t^o:^]y7 < ymt. 'jt^m.'jtmm 
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[0004] ^m'&.&-9'y — ^•/^im.^^^^xif^ 

\)^V7 ^ >-^Mjt-ri.l^^{i. Breslow iSXV Newbu 
rsffii. Am. Chem. Soc. , vol.81, PP81-S6 (1959) C7)^ 

n^<7ymm(zit'<-xMmmm^^j:t'(r>}^X'mh i><7y 

Kaminsky /6*Advances in Oresanonetallic Chemistry, 
vol. 18. P123(1980) X\ ^t^tihM •y<t^ll2. 6 

OS, 9 3 3^fcJ;i;^|5l2, 60S. 863^, Mt/tC 
3-0 yr^mmS 5 2 4 2 ^X\ Xf-lx>-fi^c0^. 

[0005] 3-0>yVN-#itaill.^l 2936S 

■^(19 84) ;lfJx^l/>'SgJtfflftia«fc LTt' 

V . . ±fl!t!^ > LT fx ( 

LX^ ^)VT)V 5 y =Sf-»f> Sr-^^-rSx^U-yS^ffiftl! 

^fflBKif^t'^j 0 . |5]aT1#ibil.?.;K'Jx^^y(i, 

» : 1 4 0 . 0 0 0, jrf^m.'if^ : 3 . 5 Sr^-TI. t^O 

X'hh. itz, 3-D-/V\'?tfPa5flJgl 2S04 5-t 

(19 84) {-{4s j^^]^>m.-^mfmb lx. fx 

^$/i-Cv^^. wiOSi^iOl^ffiTtctfjij^is^r'jx^u 
>-<^5i-^fi{i:, 3 2 0, 0 0 OtcfgJnLJt**'. ^»:«- 

^hmmizs. 5 1 iztmaL fz. m^z, ^-a-y^mt^f- 

tiiPII2 60 9 9 9-^ ( 1 9SS) ^4. ±nmtlX 
fx ( n - 9 D'^ y ^ v xnyL ) ^ a o v ;l/ :a 

W-tl.x^l.>'S^fflMMfflB!t!|*J*^'ra5^$ixTv^^. ^ 
<r>mk * figffl L T # ^ ix ^. 'J x^ >'C7>53^^ , i 
8 5, 0 0 0{c311-SC:>:*i-ft. L**i>l. 9i:i>3 
^fSL-V^^^ftiJ'^ar^rrsSM, fiM^gttti, 46 1 
giO^tf'Jx^b ^- ( PE) /mM ■ Z r • h r h^^^fc 
®75?'-:> f-: . SI- , 3 - n .y y s°t#i^ ffiHH 2 2 6 4 6 3-^ 
(19 8 7) (C{4. x^i.>-fi-^fflftt!iJg>: LT. fx 

fixv\h, 

[00 0 6] Zfth\t. i^-rii^jftSSMfc LT;^f-/l'T 



2 7 70 0 3-tiiJ:C/^|HlSS2 7 7 00 4# ( 1 988) 

[0007] JgC, B*!Rpg3BS6 3-218707 (1 
98 8) {1(4, ±MMi:L-CfX ( 7 c?'^ > i^xri 

yp) -J9ux2^9~^2^i^^'th>^\,z. ^mktv 
i:^^^?>:i^^]^ym^mmmfmifim^^^rLX t ^ 

i.. .ri7):fr-a{cJ;^i{f , MMii^i 21, 4 0 0 gc).-K 

Uxf-py/mM • T i • hrtX''Mif>^:it-f3^X'^tz 

^mm^ixx\>^h. wizmmvii, ^-n-yym^m.m. 

|g3 84 1 7 1-t ( 1 99 0) {CtJ(,^T. Itiii: L-T , 

fx (^-^o^yr^v-xxA) v^naf-:5'yfcj;L'''x 

■^{2i5{tl.ftl!SE«ttS: 13 1kg- PE/g • T i • 

No. wo 9 1 0 9 8 8 2 ( 1 9 9 1 ) T14, f X ( > 9 

fUT—Oy-f-hy {'^y^yjVr^'oy 3^-)V) Sr^W 
^^li!l!iKaB£!r^!I^Mm-r-2.C>:{-J: 0, d^'jx^i. yo 
5 9 4, 000 (Ci i y h 

2.15 t-Ji#.< h ztti^rn^^ 

$aTt>S, 7^fflt#f^lg5, 258, 475-^(C 

i4. fx ( v-7D^>-^>-xx7i. ) i^'^nov-;!, nr.-^ 

m.'^mfmmmiti'^w\w-^tix\-^i, . 

[0 008] ^cr>mz, fx (>-^aA^>-^>'xx/L-) 

1-t i.x^^'th^^±m^^m-ht£hmM.i,m^^^ 

3-n"//N*!^^aili^3 0 3 5 19^ 

(1 9 87) {C(4, :5Z^V yt 1 -^^^-bVcTjifc^^ji, 
mza^-^X. >'T-/U>''^Dn>'";L-3Xi>A, y^ 
yi/r;u S y ^-^yis i iX££ig-r h 7X^;l,-2r-^*-r ■i.M 
fiM^?%c^ffiffl3&»'^5^**t-CiJ 0 , 1 6, 800 s<7)P 

871, 70 5-f-(1990) {C{4, i^V^/l-'^-^yS/' 
(Me, Si) h^'^-f^M<:^)l5m-hK 3-n y 

•'^°^#f^•aJlffi^4 13326-^(1991) {c{4, ^ vr 

[0009] x^l^ yM-^fflM^h LT 3 li^^JiJ 

mUt. 3 -n ■yAv^#i^ajP.m5 30908-^(199 
3) {^{4. f y- (^'^'D'O-rS'S/xx/i.') feJ:y'"7.'l^^ 
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I- >.Sy6>#Wl?:^ ( Z r ) 1 7cm^Ltzhco/j\. 3 -a 
v■^^°ttl^^±iK^'5 2S2 0 7-f-(1992) t-M, ^ > 
x>SfcJ;i/'7;l.':^^>^36i"^H)gTF ( Z r ) >: ;rSg-^ 

■t.r^$i^^2 . 0 6 7. 52 5-t(c<i. x^l, ya-^ffl 
tt^SE t LT . 2 fHcTjIBfiiM^ Lfz 7 y «J5¥/&'Xf- b > 
»?r:ft- LT Z r Lfc t i05!)«g35^Sifr <r > 

■J U ycoj^^Mit 7 1, 9 0 0 (Cjlf tZt 
L;<)>iO. 9 7£7)^JK^W-ri.i>c7)T*l.. MtC, 
v^^WtammS 6 6 9 88-^^ ( 1994) 

[0010] -ecofBitc. miiL=Ft LT^ y ( ^-^ o'^.y 

Ti»l). ^Ji.{f, x^^:xi:. 4-j^^;l.- 1 — 
y^fciil-'s^r-tey^iiO^tit-gi-fflM^iiLT, C5 M 
64 S iMe2 NC (CH3 > 2 Z rC I2 , fcit^^ 

[3-a.yyN°#rFffi^m4 1681 5^ (199 
1)] :C5 IVIe4 SiMe2 NC(CH3 ) ^ ZrM 
62 , tiXX/^mmtLXPhNMe2H* B (CsFg 

) i- i^^-t^Mmmim^ [wo 9200333 (i 
992) ] mti^mm^tix^-^h. zcrio-h^mi^ymmm. 

ooiztx'm'?>zt:fy-T^^. mz. ^mfmd. 

2 14. 17 3-f-t:{4, (C5 Meg ) (Cj B9 
H,, ) ZrMefcJ;i/hU-f y7>;l^r;l-5-'>jUS:-& 

0 , ffJoil^'-KK x^U-yt7)iJ-^i{4 18 2. 0 0 OT' 

[0011] zcDmt,z^ :t^7 -f ymmimmmt 
Lx. m^^j:mm*^mm^tix^^^t/i. ^^-rticomMi: 

iimLtztLxi>. ^=Fm. ^^M-^^nxt^^m^^^ 
i±x mf^ tcobL. Li-hi^iii^mm<^)^^mf/ 
< m(c^&^ h-my^^t^-^-ifzm^j:^x cry^m ^ myi 
^thztimmx^-otz. 

[00 12] 

[%0JiO@eij] ^^B^iOSe^ti:. x^pyW^fi^Lf- 
0, ^l'H4Xf-P yi;fijit7)a-5r^7'f yM. 'Jitvy 




A^)VT)V 5 zi'? v'T/l- Jf/W T/W 5— "^i^frltffl-t 

^ ff\ VMW^m^^n h mzy^xx:^ -.tz^ ^jVT)\ 

iJ^^y^isMti:^s^m.:^7-.^)V):. \-^-}fz^mii>m 

'J 3t-^7 -f ymmmmmm^^^ 

fflB)t!f5!l2-fflt->T.t°'j5j-^7 < y*$;j^J;<Mit-ri)C:i: 
[00 13] 

R„ H5-, ) (L) MXa Yt, 

C^*, C5 Rn H5-„ {4, S^$ft/::^L <{4*W^ 
iTjv-^n/^y^i^x-;!^* ( ntiO — 5iOS8fc. RtiC 

1 -Cg COT^t-^Sr^L-a) T'jbO. L{4. J^'^Mxh^f 

K n fx t° 7 y 'J ;u- i />:{44-^ -^K t h' a h U X ( 3 , 5 

Y^) . 4A)^ (Ti , Zr^) t7^c(45A;^ (V. N 
b^) cOS^#JRT-*t9, at3j:?/bii:, aH-b-m- 

2<mi%^m^-th^m.Uiv\m(^M=rm) xh^. x 

nyymi-. t-fzit. ERi R2 ^L<{4ERi R^ R 

*/;i4 6Bj^ (O, S^) c^)7tmX'hK). R' . R 

2 i3±tXR3 {4, Sl4;|S|-^L<{4S=5:-3Ti,^Tt^ 

<, Ci -Cg or;p^/i^«, ^/i{4aMStL7^^Ty- 
)vmxhh^ x'm^tih{,cr>Th^. ^(^Ht-^m^i. x 

ymt ^ikm-^'t^M<Dmmb tx^mx-f) h . 

[0014] >r r M*^"4 Aj^i7)3l?^^a miifT 
i. Zr^)-C-ftO, aiDj;tN'b{4«tcir^)-i>i><0; 
Xiys{4Yf:)^i'-^< 1-oAi, ERi R^ i5t{4ER 
> R2 RS ■C-^§iX^E{iVTT'S)'&itfO: E7&50, 

/t{4NT"$)^. ^<7){4*^Bj(^if ^ L^-^mMmmx-hh. 

[0015] 
[•fL2] 
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[0016] ^mmz^if^ J: K>Mt u-^mmit. Tie 

(a) ~(d) X-m^tL^. 

(a) (775 -Cj He, ) [HB (C3 H3 N2 ) 3 ] 
Zr (OCe Hs)^ 

(b) -C5 H5 ) [HB (C5 H3 N2 ) 3 ] 
Zr (OCH3)C 1 

(c) -C5 (C.H3 )5 ] [HB (C3 H3 N 
, ) s ] Z r-( OCeFp, ) ^ 

(d) -C5 H5 ) [HB <C3 H3 N2)3 ] Z 

r (OCc F, ) 2 

[Cwf. ^-^ -C5 H5 Ui^-^a^y^i-'xri/t^tt-C' 

(C3 H3 N2 ) li\L'^Y'J/l-X'hh] 
[00 1 7] 1^1. ^B^mmzav^X rCi —Ce <7.)Til 
^ii-m J i: {i , mm%i 1 - e ct^iSM^^^ tzUj^i^^cn-r 

yrnf /t-, r^/l.-, sec t e r t -7' 

[00 18] ttz. ryxoyyjg^j >: LTti, 7 y 

«. i&m. mm. B^mtrnfi^Axh. mz. mm.^ 
titzT V -/US J t Lxii. 'M'kKthi m<r>mmmx' 
mm $ tLfz T'j-iimi m t ±3ii< l tz > n o y >mcr>m 
mmx-mm^tifzy oL-ii-^ hOfi-. ■ty^)im 

mii^mii^i. nx-\m^tti>3Am, AAm^fz\i5A 

— 1 : 1 . ODD <r)Smi,zt£hmz V u ryw='e-/PT;i'5 

[00 20] z(7mtcmm.^^i^m-ttnf. m^m 

im^^^%m^^h:Ltti^X'^ . 

^W'>- (sPS) . >'yiy:^-9ii>'i-"/^ri^')y°r:3\::\yy 

( s p p ) . a'j^<^m{m(':>iimizhmm-rh c: > 

[ 0 0 2 1 ] :^mmi')^'J^U7 < >Vj$35t:^& 

ti, ±ie)5!ll<SE«fi5t!Iti01?ftTt^*l^7 -f >-5Dfi-^KfiSi 

[0022] m^mmmi^zmr^y.^x^.^miimm-h. 
tztzL. rtmtmi,t^%m^vmt^h<7)X'it-^j:< . 
h1i • miC)im^^Mmi^£\.^^mx^mtrt z 



^x-4^mMc^Mmmmi>zn^^ix& . 

[00231 

mum] 

mmi : ( -Cf. Hf. )[ HB( C. Ha N }Z. 
r( OCt; H^)., <?3-^lt 

50m 1 iOCH, C 1 2 4'(C. 1.32 siO( r/^' -C- 
f, H.,)[ HB( C3 H3 N2)3)Zi-Cl2 fcJlt-'^O. 7 

ellH:^^/:: (JtX^: 6 6%) . 
[0024] m^m2 : ( -C, H.;)C HB( C^. 
H.: N ,)s ]Zr( PC Hs)C 1 

20m 1 (73CH2 C 1 Mz, 0.2 2 gOi r;^ -C 

5 H5)C HB( C3 Hs N2)3)ZrCl2 HXt/O. 1 

ogtfDNaoc.( cH3)s ^rtut, mMT2 4mmmn 
ix^m^-^fz'ik. Fi§Lrefe<7>Nac ivMtj^H^ 
^Lfz. m^iomm^^-im^^m^^^xcH, c i 

[0025] mmms ■. ( v^- -c, Me,)[ hb( c 

a He: N>)3 ]Zr( PCs Ff,) ;- gp-^fig 
2 0m 1 C73CH2 C 1 2 4^4:. 0 . 2 0 gO( 7?^ -C 

6 Mes)( HB( CgHs N2):j]ZrC Ij tSitXO. 

i7goNaPC6 Fj, iiML. mi^x-5m^MfLx 

Rm^^tz^k. riSLTSSiON aC 1 it^?fe)^r*St 
/C, ^OcOj^BJ^iPiS^^TTM^itTCHs C 1 
2 r§M*l^*Lfcf^. h;L-xy/-'<^^'>'iOvl^?fStt' 

s^H^-ft^-tirT 0.25 ^(^m^mwi^wz ium-.i 

S ?0 ) o 

[002 6] ^tfeM4 : ( 7?- -C. Me,.)[ HB( C 
a Ha Nv )a ]Zr( PCb p.). gp^fe 
2 0m 1 iOCHz C 1 2 tfl^, 0. 2 2 gCO( t?'- -C 
5 Me5)[ HB( C3H3 N2)3]ZrC I2 HXlfO. 
2 1g60NaPCs F5 ^Mt. MiST'Sl^raSlf tr 
r3lL.Tafe<7.)N aC l jtlz^^rl^SL 

2 mmtw^^vfztk. V)vx.>'/^>-9ycr)U-^mmx' 

S^B^Bft^ -tirT 0 . 2 6 g^OHfellI(*:^^#f^ (IK^ : 7 

1 % ) o 

[0027] mmms ■. x.^v yc^)m-k 

3^.><^)ilff^z.hii.fzA 5 Om 1 -^ftcOX-r > 
.7i-i5fe?f L , 5gt- 1 1 0 8 B#ra1l£t^$ -arT i6 < t it 

tc, mmmizu, mm^mmLxmi^mm^i)^hT^ 
mm -r r^* txa^^tz,. z crMizf^n^rmmt $ -ft-c t •> 

/iKiESI»4'tC. aSS LXmffy^ it^-^^ h /Uxy 2 0 
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4mLcr)h)l'Jl>{,zMH^Lfz9 . S4X 1 O-^t/Ui^Jh 
X yizmmifz 1 - 6 4X10-5$ 'J^HlcomtfiM 1 cr.) 

ifz . 5 0 ^cT- 5 t/r^a. 1 5 0 

[ 0 0 2 S ] S^K^e^Tf*. x^P >'JE^)^8IJ5cL 
/c. i^fc, 1 Om 1 o-f y:7°D.'NV-;L -JRfL-Ht^TEiI 

Lxmmx^mm^T^mmt^-^fzm. r^it, 110 

X:t- 1 8 i^lSB(a4*-rs -r i: J: 0 'J n^^Uy^^m^ 
'i%fz. mMiS\tiM.iii-t^ t. I. 7 2X105 si7)P 
R/Z • Zr • h rtZ^O, n^ittz^i^ 'J J^^Uycr,-^ 
■^«{4 y;l-iSJS^ o V h ^5 7 -{w J: 17 4,0 
3 7 . ^M^H-^Pfi 3 . 0 S-C* o /i. 

[00 29] mmme x^i^y^^j^^ 

St^litcLTdt'Jx^U^^rSjtL/c, M^iSttJi 
7. 2X103 gc7)PE/g • Zr • hrt'J)^, ft'^ 



^j5^:|tTffH^m25#15^ 2m^ 1 



[0030] mmmi -.Ji^v yc^m^ 
mm t Lxmmm 3 <^y^^^m ^^tz^t mnmrnm 
5tmmzLXTi^')j:-^uyimm.Lfz. fmmmi2 

X 1 03 g(7)PE/g • Z r • h rX'h*). ni^Axtzif^ 
U x^l^ 2 5 5. 483, ^^f-M.'^Mi 

4.43. Mt^itt 134 'C-r'$> 'J . 
[003 1] ^f?l|S : X^U-ygoa-^ 

5 ^mz L-C4^ 'J x^i^ > ^SJjt L/j. toiEi-gttii 
1 . 4 4 X 1 05 gt^)PE./ s • Z r • h rT^) 0, # 
'^ix/L'Hf UX^P-^COii-^a^ 14 3. 409, :JJ-^ji 
^Mi 3 . 0 6, Btjitti 1 3 S'CX'h-ofz. 
[0032] 

SS!tlliJ:LT;^f-/Pr;i-5y=3r-9->'^;^'>KxX7" 
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